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As an important component of city evolution, urban land redevelopment has an impact on
transportation system. The current traffic impact analysis (TIA) is lack of a comprehensive
component for non-motorized transportation under redevelopment. For a better guidance
of land redevelopment and non-motorized transportation planning, it is necessary to
evaluate the negative impact of redevelopment on non-motorized traffic in the TIA. In this
paper, an evaluation framework for the impact analysis is built up. We organized the pro-
cedures and components of impact evaluation, and proposed the corresponding qualitative
and quantitative evaluation indicators for non-motorized traffic under redevelopment.
Level of service (LOS) and its criterion are employed for external impact evaluation, and
level of safety, convenience, independence, and comfort which are four aspects of quality of
service (QOS) are proposed to analyze the internal impact. The framework is applied to a
redevelopment study in Shanghai, China. The case study results indicate that the rede-
velopment from a residential area to a mixed commercial area has a significant impact on
non-motorized traffic. The potential negative impact from both external and internal traffic
can be minimized by reasonable improvements in the internal land use design.
© 2015 Periodical Offices of Chang'an University. Production and hosting by Elsevier B.V. on
behalf of Owner. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Currently, with the rapid development of urbanization, land
redevelopment becomes an importation part of city evolution
in addition to urban sprawl andnew town construction. This is
especially important for themetropolitanswhere the available
building land is limited and the part of the pre-existing land4; fax: þ86 21 69583007.
m (Y. Wang).
al Offices of Chang'an Un
'an University. Production
se (http://creativecommouse is not efficient to afford the increasing development in
population and economy. Therefore, land redevelopment is
critical to maintain the urban vitality and cities upgrade
(Friedman et al., 2004; Woodbury and Bauer, 1953). Many re-
searchers from urban planning and economy attempted to
utilize the urban area fully by studying when, where and how
to redevelop (Capozza and Sick, 1991; Childs et al., 1996; Wil-
liams, 1997). However, redevelopment causes a lot of issues oniversity.
and hosting by Elsevier B.V. on behalf of Owner. This is an open
ns.org/licenses/by-nc-nd/4.0/).
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even though it improves the efficiency of land use.
Unlike the new development, urban redevelopment is a
reconstruction on a previously developed area. Specifically,
redevelopment changes the land use between types of urban
land, while new development is changing non-urban land into
urban land. Usually, development locates in suburbs, and re-
developments locate in old urban areas with more complex
surrounding environment and land use. Therefore, compared
to building new facilities in new development projects, rede-
velopment projects also need to deal with the internal and
external existing transportation facilities and travel demand
especially non-motorized traffic (Koll-Schretzenmayr, 1999).
On one hand, non-motorized travel including walking,
bicycling and bicycle-derived modes such as scooters (Guitink
and Flora, 1995; Iacono et al., 2010; Plaut, 2005; Rietveld, 2001)
is the main travel mode in old cities. For example, non-
motorized mode share is more than 50% in Shanghai, China
(Xiong et al., 2010). It is a healthy and sustainable travel mode
(Rietveld, 2001), and plays an essential role in urban transport
in most of the developing countries (Replogle, 1992). However,
facilities and environment for the non-motorized traffic are
required but are often ignored in transportation planning,
and the impact on the traffic is not well evaluated. On the
other hand, when land use changes under redevelopment,
the travel demand and behavior including non-motorized
travel will be influenced (Guo et al., 2007; Rodrı´guez and Joo,
2004), and it is necessary to evaluate the impact of
redevelopment in the project proposal. Therefore, many
previous studies formed a relatively complete transportation
impact analysis system in United States and other countries
(Dey and Fricker, 1994; Muldoon and Bloomberg, 2008).
However, only a few of them emphasized the impact of
redevelopment (Hulse et al., 2004; Wang et al., 2011),
especially for the non-motorized traffic.
This study focuses on constructing an evaluation frame-
work and criterions of non-motorized traffic under urban
redevelopment. This framework can be applied to analyze the
impact of land redevelopment and provide suggestions
for decision making and land use design. The impact
mentioned in this paper refers to negative impact. The objec-
tive of this study is to fulfill the gap of land use redevelopment
and non-motorized traffic evaluation in traffic impact analysis
(TIA), which is critical to support the redevelopment plan and
minimize the potential negative impact. In the next section,
the impact mechanism and factors of land redevelopment on
the non-motorized traffic are summarized. After that, the
framework with evaluation procedures and corresponding
indicators for non-motorized traffic are proposed and
described in detail in Section 3. In Section 4, a case study of
Shanghai, China is analyzed as an example of this framework
and the results are discussed. The important conclusions and
further research are emphasized in the final section.2. Impact mechanism on non-motorized
traffic demand
In this section, we focus on land use, facilities and environ-
ments that may be changed in redevelopment and theirimpact on non-motorized traffic. Land is the source of social
activities, and decides the generation of activities and the trips
temporally and spatially. In addition, the traffic system carries
the traffic with limited capacities. Therefore, traffic demand is
subject to the dual constraints of land use and transportation
facilities.
2.1. Land use factors
Non-motorized traffic is highly affected by land use factors.
For example, compact, mixed use neighborhoods have more
non-motorized shopping or recreational travel than auto-
oriented neighborhoods (Cervero and Radisch, 1996; Handy,
1996). Required by city expansion and profit maximization,
redevelopment is usually accompanied with transformation
in function (such as the changing of the residential land for
commercial purposes) and increase in land use intensity.
Therefore, the results of the trip generation, trip distribution,
mode choice and the final trip assignmentwill be various from
previous redevelopment.
First, when the function of the land use changes, the trip
purpose, rate and mode share will be different. For example,
according to “Technical Standards of Traffic Impact Analysis
of Shanghai Construction Project” (SUPDRI, 2010), if a plot of
residential land with shabby houses is redeveloped into
commercial office building in Shanghai downtown, the daily
trips rate will be 0.30 per construction square instead of 0.07.
And the non-motorized share will be 32% after
redevelopment instead of 50% before redevelopment. Also
the trip generation by time of day is different, e.g. the trip
production coefficient of peak hour is 0.20 before, but about
0.05 after; and the trip attraction coefficient of peak hour is
not more than 0.05 before, but about 0.25 after.
Second, the intensity of land use is also correlated with the
trip density. In the above example, if the site with shabby
houses is rebuilt into high-rise housing, then the daily trip rate
will be still around 0.07 per construction square, but the total
number of trips will increase, and the non-motorized mode
share will decline by nearly 10%.
Overall, both the function and intensity of the redevelop-
ment site will affect the non-motorized traffic demand. Then
combined with surrounding land use functions, the short
distance trips will redistribute and the final non-motorized
traffic will also reallocate spatially. For example, a residential
site surrounded by housing units, is redeveloped into a
shopping center. Then it will attract most of the shopping
trips by surrounding residents from other shopping destina-
tions. Those home-based shopping trips are short and more
likely to be non-motorized. On the contrary, if a shopping
center surrounded by housing is redeveloped into housing,
the results are opposite.
2.2. Transport facilities and traffic environment
Transport facilities and traffic environment after the rede-
velopment are also correlated to non-motorized share, route
and safety (Cao et al., 2009; Reynolds et al., 2009). An appro-
priate design can increase quality and quantity of non-
motorized traffic, such as provision of crossing facilities,
exclusive bicycle lanes, as well as a comfortable sidewalk
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Akin, 2003). In addition, the coordination of the redevelop-
ment with surrounding transportation facilities will also
impact the non-motorized traffic. For example, the connec-
tion of the site to the external traffic system with many con-
flict points or longer detour distance will decrease non-
motorized mode share because of the safety issue and
inconvenience.3. Results and discussion
3.1. Evaluation process
Similar to general TIA, data collection, traffic demand fore-
cast, and evaluation are also the main steps of the redevel-
opment impact evaluation on non-motorized traffic. But the
process and contents are not the samewith general TIA due to
the uniqueness of redevelopment and non-motorized traffic.
The detailed steps are shown in Fig. 1. (1) Data collection stage
including Steps 1, 3, 4 in Fig. 1, needs focus on non-motorizedFig. 1 e Traffic impact evaluationtraffic and facilities: non-motorized traffic (pedestrian and
bicyclists) volumes, road crossing facilities, bicycle parking,
sidewalk, path and trail conditions (effective width, surface
condition, sight distances, etc.), special hazards to walking
and bicycling, security, cleanliness, vandalism, aesthetic
conditions, and so on. (2) Traffic demand forecast stage
including Steps 5, 6 in Fig. 1, needs considering the original
traffic demand and facilities in the redeveloped site before
redevelopment and the surrounding traffic demand transfer
due to redevelopment. (3) Evaluation stage comprised of
Steps 2, 7, 8, 9, 10 in Fig. 1, needs different indicators to do
the analysis, which is in detail described in Section 3.2. (4)
Transportation management and improvement including
Steps 11, 12 in Fig. 1 are also important, and detail measures
are given in Section 3.3.3.2. Impact analysis fields and evaluation indicators
Fig. 2 shows the relationship between internal and external
traffic of redevelopment. Here, internal refers to the
redevelopment site itself, and external is the outside orprocess of redevelopment.
Fig. 2 e Traffic impact aspects of redevelopment.
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impacts on motorized and non-motorized traffic including
solid and broken lines in Fig. 2. Here we focus on the impact
evaluation on non-motorized traffic covered by the solid
lines in Fig. 2. Including the impact on external and internal
non-motorized traffic, it has different objects and evaluation
indicators from the general TIA of motorized traffic.
3.2.1. Impact analysis on external non-motorized traffic
The impacts on external non-motorized traffic come from not
only the external non-motorized traffic demand changes but
also the external motorized traffic demand changes due to
redevelopment. And as shown in Fig. 2, the transform of
internal motorized and non-motorized traffic demand also
affects the external non-motorized traffic through internal
and external connection such as entrances and exits. The
impact factors include the changes of land use, facilities and
environment.
The prerequisites to evaluate the impact on external non-
motorized traffic are definition and criterion of the evaluation
indicators on two external objects: roadway section and
crossing. As all know, level of service (LOS) has been used toTable 1 e Evaluation criterion for LOS of non-motorized paths
LOS A B C
V/C ratio 0.20 0.20e0.35 0.35e0evaluate motorized transportation facilities for a long time,
and since Botma (1995) proposed LOS methodologies for
bicycle paths and pedestrian paths, the LOS criteria for
exclusive and shared paths are adopted by Highway
Capacity Manual (TRB, 2000). Various LOS evaluation
methods and criteria are also studied in the last few years
(Dowling et al., 2008; Patten et al., 2006; Phillips et al., 2001).
In fact, the evaluation methods and criteria are not unique
depending on the countries and regions. Currently, there are
few studies on evaluation methods and criteria for bicycle
and pedestrian paths in China where non-motorized traffic
volume are huge. Here, we introduce level of service (LOS) to
evaluate the external non-motorized traffic situation. Same
as HCM, the LOS ratings of transportation facilities range
from A (best) to F (worst, or failure).
In this paper, considering the data availability and
comparability, we useV/C ratio (V is hourly traffic volume, and
C is capacity) to determine LOS. And considering the crowded
situation of non-motorized traffic in China, we provide an
evaluation criterion for LOS of bicycle and pedestrian lanes in
China urban area in Table 1 based on the observation and
manual (TRB, 2000). And the capacity of the lanes can bein urban area in China.
D E F
.55 0.55e0.70 0.70e0.85 >0.85
Table 2 e Significant impact evaluation criterion on non-motorized traffic in urban area in China.
LOS without redevelopment A B C D E F
LOS with redevelopment D or higher D or higher D or higher E or higher F or higher F or higher
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local manuals.
In addition, to judge the impact due to redevelopment, all
kinds of non-motorized traffic facilities (including the bicycle
lanes, sidewalks and the crossing facilities) need to be evalu-
ated to obtain the LOS. And thenwe compare the LOSwith and
without redevelopment to evaluate the impact. To some
extent, promoting non-motorized traffic is good for sustain-
able development; however increasing a large number of non-
motorized traffic may reduce LOS a lot and cause significant
negative impact on external traffic. For example, it is good to
change the LOS fromA to B or C, but bad to change LOS from E
to F. According to our survey of Shanghai residents and ex-
perts about the non-motorized traffic facilities service in 2008,
a significant negative impact evaluation criterion for non-
motorized traffic is suggested to determine the impact degree
(Table 2), which is consistent with the motorized traffic
impact evaluation criterion (MOHURD, 2010). For example, if
the LOS without redevelopment is B, then the impact is
significant negative when the LOS with redevelopment is D
or E, and it is insignificant negative or positive when the LOS
with redevelopment is C or B.
3.2.2. Impact analysis on internal non-motorized traffic
The impacts on internal non-motorized traffic are mainly
caused by the changes in internal motorized and non-
motorized traffic demand after redevelopment. Besides, the
external traffic can also influence the internal traffic through
internal and external connections (Fig. 2). The impact factors
are mainly land use and facilities of the site itself. So the
negative impacts can be easily reduced through reasonable
design of the redevelopment project.
Evaluating the impact on internal non-motorized traffic is
very complicated because the facilities are redesigned under
redevelopment. The measurement of the impacts can beFig. 3 e Impact evaluation indicators andachieved by analyzing the non-motorized traffic performance
of the whole site or community instead of comparing LOS of
specific facilities. When evaluating a community, quality of
service (QOS) is usually used in United States as the overall
measurement or perceived performance of service from the
passenger's or user's point of view (Phillips and Guttenplan,
2003). In this paper, specific indicators are used instead of a
comprehensive indicator of QOS so as to improve the
inadequacies, because our target is to decrease the negative
impacts of redevelopment on non-motorized traffic.
Therefore, from the user's perspective, the performance of
QOS is divided into four aspects of service: safety,
convenience, independence, and comfort. The performance
measures could be quantitative or qualitative factors.
The rationality of community design can be analyzed using
the above four indicators. Each aspect of service reflects the
overall community performance composed of dynamic (such
as traffic flow on the roads) and static (such as parking service)
systems. The measurement of each indicator is shown in
Fig. 3. (1) The conflict point is employed to analyze safety of
the internal and connection design. (2) Detour time is
selected to reflect the convenience of the layout, such as the
detour time to the transit stations or taxi stop. (3) The
independence level is measured by the mix level of
motorized and non-motorized traffic at roadways and
parking lots. (4) Comfort means the community is
environmentally friendly with high greening rate and
humanized design.
In addition, before evaluating impact on internal non-
motorized traffic, the community design (such as lane width,
signs, location and number of entrance) must complywith the
relevant design standards. Therefore, the roadways inside the
community are designed according to the traffic demand after
redevelopment, and we don't analyze the level of service of
the traffic inside.measures of non-motorized traffic.
j o u r n a l o f t r a ffi c and t r an s p o r t a t i o n e n g i n e e r i n g ( e n g l i s h e d i t i o n ) 2 0 1 5 ; 2 ( 3 ) : 1 8 7e1 9 7192Finally, based on the above discussion, all impact evalua-
tion indicators and the related measures of non-motorized
traffic are displayed in Fig. 3. This indicator system is easy to
understand and apply, and can also be extended to the
general non-motorized impact analysis.
3.3. Transportation management and improvement
At the end of the process (Fig. 1), the external impact level or
degree is clearly demonstrated after Step 9. If the negative
impact is huge, the redevelopment project scenarios including
the land use property and intensity (Step 3) need to be
adjusted, until the impact evaluation is appropriate. If the
impact is a little significant, the transportation management
and improvement (Step 11) are necessary to improve the
design. If the impact is moderate, but the result of the internal
impact analysis (Step 10) is unreasonable, then it is required to
adjust the internal transportation of the redevelopment
project (Step 3). This section focuses on adjusting the
redevelopment project design or improving the external
facilities to decrease the negative impact due to redevelopment.
The internal non-motorized traffic organization and man-
agement should be optimized before they are implemented.
The target is to maintain the traffic safety within the com-
munity through reducing the conflicts between non-motor-
ized and motorized traffic. Independent non-motorized
facilities could be designed to keep pedestrian and bicyclist
safe and comfort. And the design should consider the acces-
sibility and convenience of non-motorized traffic. Meanwhile,
the connection of the site to the external traffic system is
crucial to reduce the impact on non-motorized traffic, and the
negative impact can be adjusted by relocating the entrance or
exit. For example, one or two entrances (or exits) exclusive for
non-motorized traffic can improve the convenience for resi-
dents or workers by decreasing detour time so as to encourage
people use non-motorized mode. And if the entrance for non-
motorized traffic is close to bus stops or crossing facilities,
detour time can also be reduced. In addition, if the main
entrance (or exit) for motor vehicles locates on the street with
fewer bicycles or pedestrians, the impact on the external non-
motorized traffic will be reduced. The motor vehicles can be
forced to right in and out at the entrances and exits to mini-
mize the conflict points. Another effective method is forbid-
ding motorized vehicles to occupy the non-motorized
facilities such as the lanes near the connection.
The external traffic management and non-motorized fa-
cilities improvement are mostly ignored and also difficult to
achieve. The main aspects include: (1) Redesign the crossing
facilities on road sections or the intersections that are highly
influenced by redevelopment. For example, in the segments
where the non-motorized entrance located, adding (or
changing) the crossing facilities or installing the central fences
to avoid jaywalking; or broadening the street crosswalks at the
intersections if there are more people crossing the intersec-
tion after redevelopment. (2) Redesign the traffic signal control
at the main affected intersections, such as adding a non-
motor vehicle phase or adjusting the pedestrian green length
and cycle length. The adjustment of the signal control re-
quires a specific calculation according to the predicted
motorized and non-motorized traffic at the intersection afterredevelopment. (3) Redesign the critical road segments and
intersections, such as widening non-motorized vehicles lanes
or sidewalk, or providing left-turn bay for bicycles at the
intersection.
These methods can mitigate the negative redevelopment
impact to a certain extent. However, if the impact is huge or
still beyond an acceptable level through a variety of im-
provements, the redevelopment project must be fundamen-
tally redesigned such as revise the property and intensity of
land redevelopment.4. Case study
A redevelopment site of Shanghai is chosen as a case study to
analyze the impact of redevelopment on non-motorized
traffic using the frameworkwe proposed. The background and
the results are discussed in this section.
4.1. Background
Shanghai is the largest city of population and amajor financial
center in China, located in the Yangtze River Delta. By the end
of 2008, the construction land area of Shanghai is 2288 km2
with a population of 20million, while the registered number of
bicycle and electronic bicycle is 4.05 million and 2.77 million
respectively, and 54.9 percent of trips are made by non-
motorized modes according to “the fourth comprehensive
traffic survey report of Shanghai” (SHUCM, 2010).
The urban area of Shanghai is composed of eight districts.
The study site is located at the junction of three districts
(Changning, Jing'an, and Putuo). It is an important part of
Caojiadu Community, Changning District, surrounded mainly
by residential area. This redevelopment is initialed in 2006 and
constructed from the end of 2008 to the end of 2012, and this
impact evaluation study is conducted in early 2008. Fig. 4
shows the location and the surrounding land use of the
study site.
The site area is about 46,703 m2, and it was an exclusive
residential land before redevelopment. The site is planned to
redevelop into amixed land use of residential and commercial
utilities. It includes 97,622 m2 building area of housing units,
51,968 m2 building area of offices, and 40,421 m2 building area
of shopping center. The land use and roadway network
around the study site before and after redevelopment and
their changes are displayed in Fig. 5. Road Section a-b is
arterial road with separated sidewalks on both sides, and
crosswalks are only existing in Intersections a and b.
The transportation data (including facilities and traffic in-
formation) are collected from our survey in 2008. We investi-
gated the physical characteristics of the facilities, such as
design of roadway section and signal control of intersections
from June 3rd to 9th, 2008. And we did the survey of operating
conditions of the facilities such as the volume of motorized
vehicles, bicycles and pedestrians in peak and off-peak hours
of weekday in the following week. In addition, the history and
planning data were obtained from the Bureau of Planning,
Land and Resources of Shanghai and regional planning and
land authority. The design scenario came from the real estate
developer. The trip rate and mode choice information were
Fig. 4 e Location and surrounding land use of study site. (a) Location of study site. (b) Surrounding land use.
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comprehensive survey report of Shanghai” (Lu et al., 2005). We
chose the extent of general TIA as the study area and a range
of one kilometer outside the site boundary as themain impact
area. The peak hour 4 pme6 pm with more non-motorized
traffic is selected as evaluated period. Meanwhile, according
to TIA (MOHURD, 2010), the impact evaluation year is 2015
which is three years after the project finished.
After data collection, we obtained the necessary informa-
tion for forecasting traffic demand of all travel modes with
and without redevelopment for 2015. The traffic demand
without redevelopment is based on current traffic condition
and the conventional regional and local development. The
traffic demand with redevelopment depends on the property
and density of the redeveloped site such as how many resi-
dents, jobs and visitors it can attract. And the traffic forecast
should include both motorized traffic and non-motorized
traffic because the non-motorized traffic is also influenced by
motorized traffic. In addition, the difference also exists in
transportation facilities with and without redevelopment.
Therefore, the land use characteristics (such as households
and jobs) and transportation facilities with and without
redevelopment are different for traffic demand models. Here
we only show the results because the forecast process is
complex and not the focus.
4.2. Results
Based on our survey and forecast, the impact analysis and
evaluation are conducted for the study site, focusing on the
impact on non-motorized traffic. The results are discussed for
external and internal separately in this section. The target is
to reduce the negative impact to acceptable level. If the impact
to external traffic cannot be acceptable with design improve-
ment, it is necessary to modify the property or density of the
redevelopment project. Also, the impact evaluation on the
internal non-motorized traffic and the improvement of traffic
system should meet the requirement in safety, convenience,
independence and comfort.4.2.1. The impact on external traffic
The roadway segments between Intersection a and Intersec-
tion b are strongly affected. The V/C ratios of these segments
with and without redevelopment are provided in Table 3. And
Table 3 also shows the LOS of the facilities according to Table 1.
Combined with Table 2, Table 3 implies the impact on
southbound sidewalk of Section a-c is significant. The
impact can be reduced by increasing the width of the
sidewalk. This is easy to be accomplished because this side
is along the designed shopping street to be constructed and
there is enough space to increase the width of the sidewalk.
With a wide sidewalk, the V/C is less than 0.4 (LOS is C), and
the negative significant impact is reduced to the acceptable
level.
In addition, the LOS of non-motorized traffic at the in-
tersections will not change significantly with redevelopment,
but the signal timing (such as cycle length and the pedestrian
green length) still needs to be adjusted according to the traffic
demand after redevelopment.
Furthermore, in this case, some special impacts occur due
to the road Section e-c changing to e-d (Fig. 5(c)), which cannot
be evaluated by LOS. This change can influence the detour
distance and path selection of non-motorized traffic.
Actually, it brings negative impact to the residents and
employees in the south of road Section e-f, which is only a
small portion. Meanwhile, the detour distance to the north
will only increase about 100 m, which is 90 s by walk, and
30 s by bike. Therefore this impact is acceptable.
Besides, it is not reasonable that there is no crossing facility
between Section c-b before redevelopment. This shortage can
be overcome by designing a crosswalk with signal control or
pedestrian bridge at the location of Point d in Fig. 5(c) after
redevelopment. And this signal control needs to be
optimized together with the signal control of Intersections a
and b.
4.2.2. The impact on internal traffic
Once the design of the redevelopment project meets the
requirement of external traffic system, the internal traffic
Fig. 5 e Land use and road network around study site before and after redevelopment. (a) Before redevelopment. (b) After
redevelopment. (c) External facilities changes.
Table 3 e Service level changes of main impact links.
Southbound Northbound
Sidewalk Bicycle lane Sidewalk Bicycle lane
Section a-c V/C (LOS) Without redevelopment 0.41(C) 0.43(C) 0.39(C) 0.45(C)
With redevelopment 0.58(D) 0.52(C) 0.55(C) 0.50(C)
Section c-d V/C (LOS) Without redevelopment 0.31(B) 0.40(C) 0.42(C) 0.44(C)
With redevelopment 0.41(C) 0.53(C) 0.54(C) 0.49(C)
Section d-b V/C (LOS) Without redevelopment 0.32(B) 0.40(C) 0.37(C) 0.43(C)
With redevelopment 0.40(C) 0.54(C) 0.44(C) 0.48(C)
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make sure the rationality of the design. Fig. 6 displays the
layout of internal buildings and traffic facilities, and the
motorized and non-motorized traffic flow lines.
Here we evaluate the impact and reasonableness of the
redevelopment project according to the indicators of internal
traffic which are proposed in Section 3.2. (1) It is safer after
redevelopment, because the site will have independent non-
motorized traffic roads to replace the previous mixed lanes,
and the conflict points only exist in the motorized entrances
and exits. (2) It is more convenient after redevelopment,
because in order to reduce the detour distance and enhance
convenience, many improvements are considered such as
designing the non-motorized traffic roads in the middle of
the site, and adding some non-motorized entrances and
exits near the transit and taxi stops. (3) Bicycle riders have
their own parking lot and independent road system, so the
level of independence is higher. (4) More greening and public
facilities are provided with a dedicated property
management after redevelopment, and the commercial area
is separated from the residential areas in order to reduce
noise and disturbance to residents. Therefore, it is more
comfortable and livable than before. In general, the internal
design of the redevelopment is reasonable.Fig. 6 e Internal design of motorized an4.2.3. Summary
From the above analysis, we obtain that the redevelopment
project can bring significant impact to external non-motorized
traffic, but this impact can be reduced by adjusting the inter-
nal design. After improvements, the impact on non-motorized
traffic is acceptable. In addition, the relevant agencies need to
monitor the effective implementation of the improvements.
Besides, in this case, redeveloping residential land into
mixed of shopping center, office building and housing has a
significant increase in the pedestrian flow on the sidewalk
near the site, and a wider sidewalk is suggested compared to
the original plan. The impact on bicycle traffic is not signifi-
cant, and the non-motorized lanes can be broadened later
combining with the improvement plan of this road segment.
Also the impact caused by facility changing is acceptable in
this study.5. Conclusions
Currently, land redevelopment becomes an important
component of city evolution, especially in metropolitans with
the constraint in land resource. The redevelopment based on
existing urban land use and facilities can change either landd non-motorized traffic flow lines.
j o u r n a l o f t r a ffi c and t r an s p o r t a t i o n e n g i n e e r i n g ( e n g l i s h e d i t i o n ) 2 0 1 5 ; 2 ( 3 ) : 1 8 7e1 9 7196use function or intensity, or both. This paper emphasizes the
importance of the urban redevelopment impact evaluation on
non-motorized traffic, and proposes a framework of redevel-
opment impact evaluation to fulfill the gap in the current TIA.
In the framework, the impact evaluation indicators and
measures of non-motorized traffic are discussed. Level of
service (LOS) represented byV/C ratio is used as the evaluation
criterion of external bicycle and pedestrian traffic. The per-
formance of quality of service (QOS) including safety, conve-
nience, independence, and comfort is proposed to evaluate
the internal non-motorized traffic.
In this paper, we also utilize a real redevelopment project
as an example to explain the framework and each component.
As a result of the case study, there are significant impacts on
non-motorized traffic when a residential land redeveloped
into a mixed commercial land use. It is necessary to conduct
the impact evaluation on non-motorized traffic for the rede-
velopment transportation planning and minimize the nega-
tive impact. Based on the evaluation results, reasonable
suggestions for the design modification with minimum cost
are provided to reduce the negative impact. For example,
increasing the width of the sidewalk at the side of redevel-
opment site is required to accommodate the increasing
pedestrian traffic, and designing a crosswalk with signal
control close to the bus stop will improve the connectivity.
The safety, convenience, independence and comfort re-
quirements for non-motorized traffic are achieved by the
proper internal design, such as divided bike lanes and parking
for motorized and non-motorized traffic, and non-motorized
entrances and exits near the transit and taxi stops. In addi-
tion, the impacts caused by facility change need attentions as
well. Overall, in this case the negative impact can be reduced
by adjusting the internal design.
There are necessity and potential for substantial
improvement in the context of this framework. In the future,
more case studies of redevelopment are planned to be inves-
tigated to generate a more general evaluation criterion. The
framework and process can be integrated to the trans-
portation impact analysis system.
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